Introduction
============

The complex regional pain syndrome (CRPS) is a disease with multiple clinical manifestations of neurogenic inflammation translated through severe allodynia, as well as alterations in the blood flow serving the affected segment \[[@B1]\], swelling, abnormal skin coloration and maladaptive neuroplasticity \[[@B2]\].

Based on the existence of neural damage, there is a different terminology for CRPS. CRPS type I, where no nervous lesion is detected, previously called reflex sympathetic dystrophy or algoneurodystrophy, is a neuropathic chronic condition characterized by debilitating regional pain (spontaneous or provoked), increased sensitivity to tactile stimuli, swelling, vasomotor and sudomotor abnormalities (due to sympathetic dysfunction) \[[@B3]\], and the alteration of the motor function (muscular weakness, tremor and muscle spasms) \[[@B4],[@B5]\].

The difference between CRPS type 2 and CRPS type 1 is that type 2 occurs after injury (section, contusion, avulsion) of a peripheral nerve or one of its branches or the trunk \[[@B6]\].

CRPS may be a consequence of a variety of trigger factors, of which the most frequently incriminated is peripheral trauma (55-60%), specifically distal radius fracture \[[@B7],[@B8]\].

CRPS has been reported more frequently in women compared to men (women to men ratio of 4:1), the average age of onset between 50-60 years.

Amongst CRPS predisposing factors we mention neurovegetative dystonia, hyperparathyroidism, use of certain drugs-angiotensin-converting enzyme (ACE) inhibitors, metabolic syndrome, alcohol abuse, smoking and psychological factors.

The use of adequate perioperative analgesia, minimal invasive surgical techniques, avoidance or reducing the immobilization period of the affected segment as well and early postoperative mobilization decrease the risk of CRPS, but their benefits remain unproven \[[@B9]\].

Case Report
===========

We present the case of a 57-year-old patient, admitted on the Rheumatology Department of the Emergency County Hospital of Craiova.

The patient accused increased, constant burning pain, allodynia, and hyperpathia in the upper right limb.

Additionally, polyarticular pain was described in the left metacarpophalangeal joints (MCP) and proximal interphalangeal joints (PIP), left IIIrd, IVth and Vth metatarsophalangeal joints (MTP), ankles and both knees.

The patient is known with paralysis of the median and radian nerve consecutive to the fracture of both bones of the right forearm (Frykman II) at the age of 49 years, operated and viciously consolidated.

Postoperative the patient experienced pain, swelling and limited finger movement that persisted for up to three weeks without any signs of improvement.

In spite of physical and medical treatment, two years after the trigger event, the patient's complaints were not resolved, moreover sudomotor and vasomotor changes on the right forearm were observed, with a subsequent diagnosis of CRPS type 2 (Budapest criteria 2010) \[[@B10]\].

In addition, the patient is known with stage 2 essential hypertension on ACE inhibitors with aortic atheromatosis and hypertensive angiopathy.

Also, 10 years ago, the patient was diagnosed with type 2 diabetes with difficult-to-control glycemic values.

Clinical examination revealed multiple postfracture scars with normal appearance on the right forearm, also with vasomotor skin disorder, manifested through low temperature, reduced elasticity and hydration of the affected limb.

In addition, allodynia and hyperalgesia were emphasized during the palpation of the right forearm.

Mobilization of the right elbow exhibited articular and tendinous stiffness, fixed in semiflexion.

The patient also presented muscular atrophies of the right arm and forearm, and the absence of the bicipital, tricipital and brachioradialis reflexes.

The right limb muscle strength was quantified as follows: flexion, extension and abduction of the shoulder were 3/5, while the flexion and extension of the elbow, as well as the flexion and extension of the wrist were 2/5.

The typical aspect of radial nerve palsy ("wrist drop") was observed, with the IVth and Vth fingers fixed in flexion, bilateral Heberden nodes in IInd to Vth fingers, discretely swollen right wrist and IInd and IIIrd MCP joints (Fig.[1](#F1){ref-type="fig"},[2](#F2){ref-type="fig"}).

Left upper and both lower limbs had normal strength, sensitivity and reflexes.

Hair growth on the upper right limb was reduced with brittle nails which had a slow growth rate.

![Multiple post fracture scars with normal appearance atrophies of the right arm and forearm](CHSJ-45-3-321-fig1){#F1}

![Radial nerve palsy ("wrist drop")](CHSJ-45-3-321-fig2){#F2}

Laboratory investigations revealed a slightly non-specific inflammatory biological syndrome (ESR, fibrinogen, CRP above the upper limit), mixed dyslipidemia (elevated total cholesterol and triglycerides), hyperglycemia and hyperuricemia (Table [1](#T1){ref-type="table"}).

###### 

Blood test results accompanied by their recorded and normal values

  -------------------------------------- ---------------- ---------------
  Biological tests                       Recorded value   Normal values
  Erythrocyte sedimentation rate (ESR)   32mm/h           2-12mm/h
  C-reactive protein                     7.9mg/dL         0-5mg/L
  Fibrinogen                             426mg/dL         200-390mg/dL
  Uricemia                               7.2mg/dL         2.6-6mg/dL
  Glycemia                               125mg/dL         60-100mg/dL
  Total cholesterol                      279mg/dL         \<200mg/dL
  Triglycerides                          190mg/dL         \<150mg/dL
  -------------------------------------- ---------------- ---------------

A forearm X-ray was performed showing diffuse osteoporosis in the bones of the forearm with discontinuity and significant bone resorption of the ulna, marked narrowing of the radiocarpal joint and elbow ankylosis (Fig.[3](#F3){ref-type="fig"}). Hand X-ray was also performed displaying the ankylosis in flexion of the IInd and IIIrd MCP, patchy osteoporosis and narrowing of the articular spaces with osteophytic proliferation on the distal interphalangeal joints (DIP) of the left hand. Left wrist X-ray was without pathological changes.

![Right forearm X-Ray](CHSJ-45-3-321-fig3){#F3}

The steadily elevated values of uric acid as well as the polyarthralgia at the knee level and small joints of the hands and feet have led to the musculoskeletal ultrasound evaluation of the incriminated joints.

Thus, ultrasound revealed the double contour sign in the femoral trochlear cartilage as well as at the ankle tibiotalar cartilage.

Furthermore, the feet ultrasound revealed tophaceous deposits with monosodium urate crystals as aggregates and hyperechoic spots on the Ist and IInd left MTP joints as well as grade 2 proliferative synovitis and microcrystalline deposits, double contour sign on bilateral IVth MTP joints (Fig.[4](#F4){ref-type="fig"},[5](#F5){ref-type="fig"}).

![Longitudinal scan of first (a), second (b) and IV MTP joint with important distension of joint capsule due to aggregates of monosodium urate crystal deposition, hyperechoic spots (a, b) inside the joint and the double contour sign (a, b, c) with diffuse hyperechoic enhancement of the chondrosynovial interface, all characteristic imaging features of crystal-related arthropathy](CHSJ-45-3-321-fig4){#F4}

![Longitudinal scan (d) of the ankle joint with the double contour sign as well as longitudinal and transversal scan (e, f) of the femoral trochlear cartilage with the same enhancement of the superficial margin of the cartilage independent of the ultrasound beam direction](CHSJ-45-3-321-fig5){#F5}

Following the CRPS diagnosis, the patient received symptomatic pain therapy: antalgic with complex action on the central nervous system (Tramadol), anticonvulsant medication (Gabapentin 900mg/day) in painful paroxysmal crises, bisphosphonate therapy a nd. It has also been attempted to reduce the edema and fibrosis by nonsteroidal anti-inflammatory drugs and glucocorticoids, by centripetal massage and recovering the mobility of the affected extremity by complementary kinetotherapy. The patient agreed and signed a written consent form regarding the publication of these data.

Discussion
==========

CRPS types I and II are clinical syndromes with symptoms which include burning or aching pain, hyperalgesia or allodynia, edema, sudomotor and vasomotor changes predominantly in the distal extremity \[[@B11]\]. Most commonly, CRPS type I occurs after a soft tissue trauma, while CRPS type II occurs after damage to a peripheral nervous trunk \[[@B12]\].

CRPS is more frequent in women and is very rare in children \[[@B13]\]. Its onset can be primary in 25% of the cases, but in most situations, it is secondary to a trauma (35% of the cases) \[[@B14]\], central neurologic (hemiplegia, Parkinson's disease) or cardiac (coronary heart disease) damage, pregnancy, or long-term treatment (antiepileptics, barbiturates or chemotherapy). It is considered that some patients might have a tendency for CRPS with an increased susceptibility to develop abnormal responses to painful stimuli and an extended sustenance of this reaction \[[@B15]\]. Anxiety, cholesterol, depression, diabetes, hyperuricemia can also be aggravating factors. Increased level of uric acid has been correlated with oxidative stress. Free radicals can intensify inflammation, enhance vascular permeability, release neuropeptides (substance P), and cause tissue damage. Hence, clinical studies have proved that the free radical scavengers like N-acetylcysteine, dimethylsulfoxide, mannitol and vitamin C can diminish CRPS signs and symptoms \[[@B16],[@B17],[@B18]\].

The patient presented in this study was a female with a history of metabolic syndrome, diagnosed with polyarticular chronic gout, which despite the specific drug treatment administered, had multiple predisposing factors for the development of CRPS type 2. The delay between the onset of symptoms and her presentation to the physician, conferred a poor prognosis for the developing pathology, with important functional and motor impairment. Thus, despite the treatment properly administered, the patient developed a chronic and extensive form of CRPS \[[@B19]\].

CRPS usually affects the limbs, but it can occur almost anywhere in the body \[[@B20]\]. The pleomorphic clinical appearance is more severe than it would normally be expected from the degree of the trigger event and might also extend beyond the area involved in the initial trauma. Thus, CRPS patients, even after minor trauma, are susceptible to exaggerated inflammatory response and multiple organ distress syndrome.

The activation of the sympathetic system following a trauma, induces the inflammatory stage of tissue healing, leading to peripheral vasoconstriction, increasing the edema and hyperalgesia in order to prevent worsening of the injuries \[[@B21]\]. This process could last from a few minutes up to a few hours, but in CRPS it persists, establishing a painful vicious circle. This sympathetic hyperactivity could be associated to the development of new synapses between the large sensorial fibers Aβ and the afferent sympathetic fibers, creating a sensory-vegetative response that leads to the sympathetic hyperactivity and the constant activation of the sensorial neurons \[[@B22],[@B23]\].

It has been taken in consideration that CRPS is more likely to affect people with psychological instability \[[@B24]\]. Patients with CRPS have been described as emotionally unstable, anxious, depressed, nervous, chronically complainers, sympathetic hyperreactors, in poor health, pathologic malingers, and susceptible to major life stresses.

The lack of a standard reference test for the diagnosis of CRPS may lead to over diagnosis of this condition \[[@B25]\]. Other neuropathic disorders, undifferentiated arthritis, inflammatory arthropathies, and unilateral vascular occlusive disorders should all be considered as possible differential diagnosis. Taken together, the clinical and imaging findings will help narrow the differential diagnoses.

The early diagnosis of CRPS contributes to an accurate therapeutic approach \[[@B26]\]. The main drugs selected in this pathology are glucocorticoids (with local administration), calcitonin (analgesic and vasoactive effect), analgesics and anticonvulsant medication (Gabapentin) in painful paroxysmal crises \[[@B27]\]. Bisphosphates are also used for preventing osseous demineralization, as well as sympatholytics for the inhibition of the α and β adrenergic receptors. Rehabilitation should start as early as possible in order to reduce the risk of functional sequelae. However, some principles must be followed, like working under the pain threshold and mobilizing to avoid possible adherences and retractions, reduce edema, and avoid the functional exclusion of the damaged limb. It is essential for the multidisciplinary team to establish a relationship of trust with the patient.

Conclusions
===========

This case has revealed the predisposition of some patients to develop CRPS and their susceptibility to generate abnormal responses to painful stimuli. Early recognition of risk factors and diagnosis of CRPS, followed by occupational and physical therapies could result in reduced pain symptomatology and improve the outcome.

It is evident that the recovery period after injury is slightly different in each individual and depends on the severity of the injury and patient factors such as age, general condition and the presence of other comorbidities. Thus, a multidisciplinary treatment approach should be pursued with such patients.
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